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KEYWORDS Abstract Objectives: To evaluate the efficacy of solifenacin, tamsulosin oral-
Solifenacin: controlled absorption system (OCAS), and the combination of both drugs on JJ
Tamsulosir;' stent-related symptoms using the validated Arabic version of the ureteric stent symp-
OCAS: ’ tom questionnaire (USSQ).

Ureteric stent-related
symptoms

ABBREVIATIONS

ESWL, extracorporeal
shock wave lithotripsy;
QoL, quality of life;
OAB, overactive blad-
der;

Patients and methods: In all, 260 patients who had undergone JJ stenting of the
ureter for different endoscopic urological procedures were postoperatively randomly
assigned into four equal groups. Patients in Group I received no treatment and
served as the control group, Group II patients received tamsulosin OCAS 0.4 mg
daily, Group III patients received solifenacin 5 mg daily, and Group IV patients
received a combination of both drugs. Before stent removal, all patients completed
the Arabic version of the USSQ.

Results: In all, 234 patients completed the study, comprised of 56 in Group I, 59
in Group II, 58 in Group III, and 61 in Group IV. Baseline characteristics and indi-
cations for JJ stenting were comparable in the four groups. There were highly signif-
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PCNL, percutaneous
nephrolithotripsy;
RCT, randomised
controlled trial;
URSL, ureteroscopic
lithotripsy;

USSQ, ureteric stent
symptoms question-
naire;

VAPS, visual analogue
pain scale

groups.

icant differences in all items of the USSQ between the treatment groups and the con-
trols, while Group II and III were comparable. The USSQ score was significantly
lower in Group IV vs Groups II and III. Crossing of the distal curl of the stent to
the midline had a significant positive correlation with the severity of the urinary
symptoms, body pain, general health, and work performance in the medicated

Conclusions: Combined therapy with tamsulosin OCAS 0.4 mg daily and solife-
nacin 5 mg daily is a safe and well-tolerated management for stent-related symp-
toms. However, stent position remains a significant factor affecting response to
medical therapy and patients’ health-related quality of life.
© 2016 Arab Association of Urology. Production and hosting by Elsevier B.V. This

is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Introduction

Endourological practice is ubiquitously associated with
the use of JJ ureteric stents, which were first introduced
by Zimskind et al. [1] in 1967, with resultant stent-
related urinary symptoms and pain that negatively influ-
enced the patients’ general condition and quality of life
(QoL) in 45-80% of patients with indwelling ureteric
stents [2]. The pathophysiology of these symptoms
remains unclear; however, pain and LUTS caused by
stent placement have been attributed to the pressure
transmitted to the renal pelvis during urination, and
lower ureteric and bladder spasm due to local irritation
[3.4]. Obviously it is desirable to alleviate these associated
symptoms, hence, many trials have been conducted to
study the effect of pharmacological agents on stent-
related symptoms, the a-blockers tolterodine and alfu-
zosin, and solifenacin have been investigated [5-7]. Tam-
sulosin acts as a selective inhibitor of o,/ p-mediated
contraction of the smooth muscles in the distal ureter, tri-
gone, and bladder neck; relaxation of these smooth mus-
cles decreases bladder outlet resistance and voiding
pressure, with beneficial effects on stent-related LUTS
[8]. Solifenacin acts as a muscarinic receptor antagonist
used for treatment of patients with overactive bladder
(OAB) and might also be effective for stent-related symp-
toms [7,9]. Combined therapy with tamsulosin and solife-
nacin has been tried before and was found to significantly
improve stent-related symptoms [10,11]. Long-term
treatment with combined therapy of a fixed dose of
solifenacin plus tamsulosin oral-controlled absorption
system (OCAS) in men with LUTS was well tolerated
and efficacious, with a low incidence of acute urine reten-
tion [12]. The use of a validated tool is warranted to
objectively assess the symptom complex; the ureteric
stent symptoms questionnaire (USSQ) [2] evaluates
stent-related symptoms and their impact on QoL. The
Arabic version [13] is a reliable and valid tool for measur-
ing symptoms associated with indwelling ureteric stents
in our patients. There were various limitations of the pre-
viously mentioned studies, such as small sample size [6],

retrospective study [10], and the use of non-specific scores
other than USSQ [11], which could be considered the
standard outcome measure to evaluate the impact and
compare different types of stents with better calculation
of sample size with different study powers [2]. Thus, the
aim of the present study was to objectively evaluate the
efficacy of solifenacin 5 mg daily and tamsulosin OCAS
0.4 mg daily solely and in combination in patients with
JJ stents inserted following or in conjunction with differ-
ent endoscopic urological procedures.

Patients and methods

This multicentre, prospective, randomised controlled
study was conducted between November 2014 and June
2015 at three institutions: Benha University Hospital
(Benha, Egypt), Al Adwani General Hospital (Taif,
KSA) and International Medical Center (Jeddah,
KSA). The study protocol was approved by the
Research Ethics Committee at the Faculty of Medicine,
Benha University (REC-FOMBU), which is an indepen-
dently organised committee operating according to
international guidelines, including the Declaration of
Helsinki, Islamic Organisation for Medical Science
(IOMS), the WHO, and the International Council on
Harmonization and Good Practice (ICH-GCP). The
inclusion criteria were patients undergoing retrograde
unilateral JJ ureteric stenting before extracorporeal
shockwave lithotripsy (ESWL), following ureteroscopic
lithotripsy (URSL), percutaneous nephrolithotripsy
(PCNL), stricture ureter, and endoscopic endopyelo-
tomy, who agreed to be randomly allocated for treat-
ment after obtaining an informed consent, where the
procedures and possible risks were explained thor-
oughly. Exclusion criteria included: patients aged
<18 years, pregnancy, previous application of a JJ
stent, bilateral or long-term ureteric stenting, bladder
pathological conditions or OAB, BPH, UTI, and those
under concurrent or previous use of selective oy-
blockers and/or antimuscarinic medications.
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Study design

The sample size was calculated based on previous results
of the USSQ validation study [2] to find a difference
between studied groups in one or more domain. In all,
162 patients, 38 per arm, would be sufficient to detect
a difference of 20% and 30% in the mean index scores
for the ‘urinary symptom’ and ‘general health’ domains,
respectively, with an 80% power and a 20% attrition
rate. In all, 315 patients were enrolled in the study,
132 from Benha University Hospital, 92 from Al
Adwani General Hospital, and 91 from the Interna-
tional Medical Center. Of these patients, 260 were eligi-
ble and allocated into four equal groups, the
randomisation scheme was generated in blocks (four
subjects in each block) to allocate patients into four
groups using the Web site Randomization.com (http://
www.randomization.com) keeping the groups closely
balanced and respecting the operative list in each centre.
The flow of patients through the study is shown in
Fig. 1.

Study procedure
The patients were allocated to the following groups:
e Group I (controls): did not take any of the study drugs.

e Group II: received tamsulosin OCAS 0.4 mg once daily.
e Group III received solifenacin 5 mg once daily.

e Group IV received a combination of both drugs on a daily
basis.

Patients’ assessment and outcome measurement

Preoperative assessment included routine investigations
for the planned procedures to be carried out under gen-
eral or regional anaesthesia. A polyurethane JJ ureteric
stent (Visiostar ureteric stent set, Urovision GmbH,
Achenmuhl, Germany) was used in all patients, adjust-
ing the length and calibre for each patient. A plain
abdominal radiograph of the kidneys, ureters and blad-
der confirmed the position of the JJ stent in all patients
before discharge, the mean (SD, range) duration of stent
was 2.8 (1.7, 1-8) weeks. To objectively measure the pri-
mary outcome, a USSQ [13] was completed on the day
of stent removal to assess a number of health domains
affected by stents. The questionnaire covers urinary
symptoms, body pain, general health, work perfor-
mance, sexual matters, and additional problems. The
answers to the post-stent questionnaire would be repre-
sentative of the background pre-stent condition by scor-
ing the sum for individual questions in each section;
higher USSQ scores indicate worse outcomes. Stent-
related complications e.g. loop migrating into the ureter
or obstruction due to encrustation, and readmissions
due to complications (haematuria, symptomatic UTI,
urosepsis) were also recorded.

[ Enrollment ]

 Fandomisod(1=250)
v

l
Bt

Follow-up ]

Aoton ]| ‘ l i ‘

| l

Analysed (n = 56) Analysed (n = 59)

l [ Analysis |

Analysed (n = 58) Analysed (n = 61)

Figure 1

Participants flow diagram.


http://www.randomization.com
http://www.randomization.com

118

Abdelaal et al.

Statistical analysis

Statistical analysis was done using SPSS software ver-
sion 16.0 for windows (SPSS Inc., Chicago, IL, USA).
The chi-square test was used to compare categorical
data between groups. The ANOVA test was used to
compare numerical data between the four groups and
the post hoc Dunnett’s t-test to compare all other groups
against the control group. As a measure of association
between USSQ domains score and various stent factors
(JJ stent length, diameter and midline crossing), Spear-
man’s rho nonparametric correlation was done. The
Student’s z-test was used when appropriate. All statisti-
cal tests are two-sided and a P < 0.05 was considered to
indicate statistical significance.

Results

Of 260 patients, eligible and randomised to the four
groups, 234 cases completed the study and were anal-
ysed, their mean (SD, range) age was 39.5 (11.6, 22—
79) years. In all, 26 patients (nine from Group I, six
from Group II, seven from Group III, and four from
Group 1V) discontinued the study (Fig. 1). The patients’
characteristics in the studied groups (Table 1) showed
that the baseline characteristics and indications for JJ
stenting were similar between the studied groups. Table 2
shows that there were statistically significant differences
between all groups’ vs the control group for all domains
of the USSQ. The difference between Group II and III
was insignificant in all domains. There was a statistically
significant difference between Groups II and III vs
Group IV, denoting that the outcome was in favour of
combined therapy, and the mean values are given in
Fig. 2. Table 3 shows that the most significant correla-
tion was found in patients in whom the JJ stent was
crossing the midline, where there was a significant posi-
tive correlation with all domains of the USSQ and total
score, except for the sexual matters domain.

Table 4 shows that there was a statistically significant
decrease in the USSQ domain scores when the position
of the distal curl of the JJ stent was not crossing the mid-
line of the patient in the medicated groups.

For the presence of side-effects in the medicated
patients, there were 13 cases of dry mouth [six of 58
patients (10%) in the solifenacin group and seven of 61
(11%) in the combined therapy group], with a statisti-
cally significant difference between groups (P = 0.004).
Retrograde ejaculation was reported in five patients
[two of 33 patients (6%) in the tamsulosin group and
three of 37 (8%) in the combined therapy group], with
a statistically insignificant difference between groups
(P = 0.158).

In the present study, for the stent-related complica-
tion items (covered in the questionnaire and scored),
all patients in the control group reported at least one

attack of mild haematuria (rare attacks in 12, sometimes
in 37, most of the times in six, and always present in
one). In the tamsulosin group, 17/59 patients (29%)
had haematuria, where it was rare in 14 and sometimes
in three. Rare attacks were found in four of 58 (7%) and
four of 61 (7%) patients in both the solifenacin and
combined therapy groups, respectively, with a statisti-
cally significant difference between groups (P < 0.001).
Symptomatic UTI was found in eight patients (14%)
in the control group, four (7%) in the tamsulosin group,
three (5%) in the solifenacin group, and six (10%) in the
combined therapy group, with a statistically nonsignifi-
cant difference between the groups (P = 0.339). The
need to consult the treating doctor for a prescription
of another course of antibiotics was needed in eight
patients (14%) in the control group, five (8%) in the
tamsulosin group, three (5%) in the solifenacin group,
and four (7%) in the combined therapy group, with a
statistically significant difference between groups
(P = 0.036). Readmission due to the presence of stent-
related complications was necessary in four patients
(7%) in the control group, while none of the medicated
patients required readmission, with a statistically signif-
icant difference between groups (P < 0.001). The score
for additional problems, such as development of fever
with the need for another course of antibiotics or the
need for consultation and readmission because of com-
plications were not significantly different between the
medicated groups (Table 2).

Discussion

Ureteric stents are considered an integral part of endo-
scopic procedures, but the resultant symptoms of dis-
comfort and pain impair QoL, and many patients
report that this to be the worst part of the procedure.
Bothersome symptoms and pain related to stents are
reported in 80% of patients, with sexual dysfunction
and reduced work performance reported in 32% and
58% of those patients, respectively [2]. The commonly
reported symptoms include flank pain, haematuria, dys-
uria, frequency, and urgency [14]. The pain and LUTS
caused by stent placement have been attributed to local
irritation of the bladder and ureteric mucosa causing
smooth muscle spasm and pain due to high pressure ure-
teric reflux [3.4]. A unified instrument merging these
symptoms was developed [2] to assess stent symptoms;
the USSQ evaluates six domains of urinary symptoms,
body pain, general health, work performance, sexual
matters and additional problems, totalling the summary
scores from each section, with higher scores correspond-
ing to worse outcomes. The Arabic version of the USSQ
[13] was previously validated and considered a reliable
tool for evaluating symptoms and health-related QoL
in patients with ureteric stents, hence, was used in the
present study. It allows for meaningful comparison of
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Table 1 The patients’ characteristics in studied groups.
Variable Group [ Group II Group 111 Group IV Total P
Control Tamsulosin OCAS Solifenacin Solifenacin + tamsulosin OCAS
Number of patients 56 59 58 61 234
Age, years 39.6 (12.6, 22-79) 37.2 (11.8,22-68) 41.9 (10.3, 23-69) 38.9 (9.4,22-62) 39.4 (11.1,22-79) 0.138
Mean (SD, range)
N (%)
Gender 0.989
Male 35 (62.5) 35 (59) 35 (60) 37 (61) 142 (61)
female 21 (37.5) 24 (41) 23 (40) 24 (39) 92 (39)
Indications 0.624
URSL 18 (32) 26 (44) 24 (41) 31 (51) 99 (42)
ESWL 21 (37) 13 (22) 15 (26) 13 (21) 62 (27)
PCNL 10 (18) 11 (19) 11 (19) 13 (21) 45 (19)
Stricture ureter 50) 6 (10) 6 (11) 4 (7) 21 (9)
Endopyelotomy 2 (4) 3(5) 2(3) 0 7 (3)
Laterality 0.713
Right 28 (50) 27 (46) 26 (45) 24 (39) 105 (45)
left 28 (50) 32 (54) 32 (55) 37 (61) 129 (55)
JJ stent diameter, F 0.429
4.7 18 (32) 15 (25) 24 (41) 24 (39) 81 (35)
6 22 (39) 24 (41) 22 (38) 25 (41) 93 (40)
7 16 (29) 20 (34) 12 (21) 12 (20) 60 (25)
JJ stent length, cm 0.435
24 59) 10 (17) 13 (22) 14 (23) 42 (18)
26 34 (61) 31 (52) 31 (54) 34 (56) 130 (56)
28 17 (30) 18 (31) 14 (24) 13 (21) 62 (26)
JJ stent proximal curl 0.897
Complete 55 (98) 57 (97) 57 (98) 60 (98) 229 (98)
Incomplete 1(Q2) 2 (3) 1) 1) 5(Q)
JJ stent distal curl
Complete 56 59 58 61 234 (100)
JJ stent crossing midline 0.156
Not crossing 41 (73) 45 (76) 35 (60) 47 (77) 168 (72)
Crossing 15 (27) 14 (24) 23 (40) 14 (23) 66 (28)

various interventions in the ongoing effort to improve
stent tolerance. Studies using monotherapy with selec-
tive oy blockers (e.g. tamsulosin) have reported
improved urinary symptoms, flank pain, pain during
voiding, visual analogue pain scale (VAPS), and QoL
[8,15]. In addition, antimuscarinics (e.g. solifenacin)
have been tried to alleviate these symptoms [7]. In a
recent randomised controlled trial (RCT) including
149 patients [16] comparing an a-blocker (tamsulosin)
and anticholinergic (solifenacin) as monotherapy for
treatment of ureteric stent-related symptoms compared
with placebo, the authors found that the total USSQ
score was 61 in the solifenacin group, 76 in the tamsu-
losin group, and 83 in the control group (P < 0.001);
with superiority of the solifenacin over the tamsulosin
group (P < 0.05).

The efficacy of combined therapy of both drugs in
different doses have been assessed in multiple studies
[10,11,17]. Lim et al. [10] assessed the effectiveness of a

selective o-blocker (tamsulosin 0.2 mg) and antimus-
carinic (solifenacin 5 mg) in improving LUTS in patients
with ureteric stents using the IPSS, IPSS/QoL and
VAPS questionnaires. In another study [11], tamsulosin
OCAS 0.4 mg daily, solifenacin 10 mg daily, and a com-
bination of both medications were tried in a RCT using
IPSS/QoL, overactive bladder questionnaire (OAB-q),
and VAPS questionnaire. The previous two studies con-
cluded that combined therapy with tamsulosin and
solifenacin improved both irritative and obstructive
symptoms and should be strongly considered for
patients who complain of stent-related symptoms. o-
Blockers and antimuscarinics have been shown to have
a synergistic effect and be more effective than either
medication alone in reducing stent-related symptoms
[17,18].

In the present study, the efficacy of tamsulosin OCAS
0.4 mg daily, solifenacin 5 mg daily, and a combination
of both medications were assessed using the USSQ. In
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Table 2 Mean (SD, range) USSQ domain scores in the four studied groups.

USSQ domains

Group I

Control (n = 56)

Group II

Tamsulosin (n = 59)

Group IIT

Solifenacin (n = 58)

Group IV
Solifenacin + tamsulosin OCAS (n = 61)

Urinary symptoms

Body pain

General health

Work performance

Sexual matters

Other problems

Total score

ok

P
P

sk

37.1 (3.1, 30-44)

21.3 (5, 8-31)

17.3 (4.5, 7-26)

13 (2.5, 9-18)

9.8 (8.1, 0-19)

8.8 (2, 8-15)

107.4 (19.7, 67-147)

22.9 (2.4, 19-30)
<0.001

<0.001

15.3 (7.3, 6-24)
<0.001

<0.001

12.5 (5.4, 7-25)
<0.001

0.008

10.7 (2.3, 7-16)
<0.001

0.009

5.2 (7.2, 0-19)
<0.001

0.019

8.1(1.2, 7-12)
0.009

0.523

74.8 (20.8, 48-118)

<0.001

<0.001

22 (2.8, 18-32)
<0.001

0.074

<0.001

15.5 (5.5, 6-23)
<0.001

0.842

<0.001

12.8 (4.1, 7-24)
<0.001

0.695

0.002

10.9 (2.1, 7-15)
<0.001

0.561

0.002

5.5 (7.6, 0-19)
0.001
0.820
0.011

7.9 (1.1, 7-12)
0.001
0.520
0.990

74.7 (16.7, 48-119)

<0.001
0.995
<0.001

16.6 (2.5, 14-23)
<0.001

10.7 (4.8, 6-18)
<0.001

10.4 (3.4, 7-16)
<0.001

9.7 (1.9, 7-14)
<0.001

2.4 (2.3, 0-6)
<0.001

7.9 (1.3, 7-12)
0.001

57.7 (10.3, 41-78)
<0.001

P, P value vs control; P**, P value group II vs group IIT; P

40

35

30

25

20

15

10

Urinary symptoms

Body pain

H Control

stk

12.5 12.8

General health

B Tamsulosin

m Solifenacin

13
10.7 10.9
9.7

Work performance

Sexual matter

W Combination

, P value vs Group IV (combination). ANOVA test and post hoc Dunnett’s ¢-test.

Other problems

Figure 2 Mean USSQ domain scores in the studied groups.
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Table 3 Spearman’s rho correlation coefficient in 178 medicated patients with different JJ stent variables.
JJ stent Urinary Body General Work Sexual Other Total
variables symptoms pain health performance matters problems score
Diameter Correlation 0.157 0.047 0.086 0.037 —0.033 0.374 0.095

coefficient

P 0.037 0.533 0.256 0.624 0.666 <0.001 0.206
Length Correlation 0.110 0.116 0.185 0.106 0.181 0.181 0.167

coefficient

P 0.142 0.124 0.014 0.159 0.016 0.016 0.026
Crossing Correlation 0.253 0.306 0.385 0.231 0.140 0.323 0.366
midline coefficient

P 0.001 <0.001 <0.001 0.002 0.063 <0.001 <0.001

Table 4 Mean (SD) USSQ domain scores associated with JJ
stent distal curl position in relation to midline among the
medicated groups.

USSQ domain Not crossing midline  Crossing midline P"

n =127 n = 51

Urinary 19.9 (3.7) 21.9 (3.7) 0.001
symptoms

Body pain 12.5 (6.3) 16.8 (5.3) <0.001
General health 10.7 (3.6) 14.9 (5.1) <0.001
Work 10.1 (2.1) 11.3 (2.1) 0.001
performance

Sexual matters 3.3 (4.8) 7 (8.3) <0.001
Other 7.7 (0.7) 8.8 (1.7) <0.001
problems

Total score  64.1 (14.8) 80.7 (20.7) <0.001

* Student’s ¢-test for independent samples.

addition, we analysed different stent factors e.g. length,
diameter, and position, and correlated these factors with
patient symptoms. Patients with different urological
procedures were included in the present study. However,
the baseline patients’ characteristics, indications for
stent insertion, and different stent factors (diameter,
length, and position) were similar in the four groups.
Reducing the dose of solifenacin from 10 mg as in the
previously mentioned study [11] to 5 mg decreases the
potential side-effects of these medications, especially
with elderly patients, who may have coexisting BOO,
as these may worsen their symptoms and exacerbate
BOO [19,20].

The results of the present study show that the medi-
cated groups had significant improvements in the USSQ
compared with the control group. There was an insignif-
icant difference between tamsulosin and solifenacin for
the USSQ domains, while combined therapy signifi-
cantly improved stent-related symptoms compared with
monotherapy with either one of the drugs. These results
are in agreement with the previously mentioned studies
[10,11]. Our medicated groups received the same dose
as a previously mentioned RCT [16] with some differ-
ences, as they included only patients aged 20-50 years,

which may explain our higher total USSQ score, and
no combined therapy group. Moreover, the authors
found some superiority for solifenacin over tamsulosin
monotherapy, which was not the case in the present
study. In the medicated groups in the present study there
were no serious adverse events, although dry mouth was
reported in 13 patients [six in the solifenacin group
(10%) and seven in the combined therapy group
(11%)]. Retrograde ejaculation was found in five
patients, two men in the tamsulosin group (6%) and
three in the combined therapy group (8%). There were
no cases of acute urinary retention. These side-effects
reported in our present patients were comparable with
those reported in the SATURN study [20], and were
consistent with the known safety profiles of each indi-
vidual drug [21].

Analysing different stent factors, including the use of
different stent sizes, lengths, and position of the distal
end of the stent even in the combined therapy group,
showed that the position of the stent with respect to
the midline remains the most significant factor affecting
USSQ scores, although the combined therapy group had
significantly decreased stent-related symptoms. This
shows that correct stent placement is essential to min-
imise stent-related symptoms and the role of medication
here is to ameliorate stent morbidities, which affect all
domains of the USSQ. The result of the present study
are in agreement with the study of Lee et al. [22], who
in a prospective randomised study of 53 cases, compared
combined therapy with tamsulosin 0.2 mg once daily
and tolterodine 4 mg daily with a placebo group. The
authors concluded that the correct placement of the
stent was more important than medication for lessening
stent-related storage symptoms. The length and position
of the stent have to be adequate, as recommended by
many authors and patients, with a crossing stent there
will be at a higher risk of post-procedural morbidity
requiring early management [23-25]. In addition, some
authors recommend cautious use and the stent dwell-
time should be minimised [26].

Limitations of the present study were the lack of
homogeneity of patients due to including different pro-
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cedures with the need for stents for variable lengths of
time, but the different procedures in the study were dis-
tributed similarly between the groups (Table 1). In addi-
tion, elderly patients were included that could have some
impact on the total USSQ score. Further studies on a
larger scale are needed to verify which cohorts of
patients require medication in the presence of a ureteric
stent or if the medication may be used at the discretion
of the provider.

Conclusion

The use of combined therapy with tamsulosin OCAS
0.4 mg daily and solifenacin 5 mg daily is a safe and well
tolerated for stent-related symptoms. However, stent
position with respect to the midline remains a significant
factor affecting response to medical therapy and
patients’ QoL.

Conflict of interest

No conflict of interest.
Source of Funding
None.

References

[1] Zimskind PD, Fetter TR, Wilkerson JL. Clinical use of long-term
indwelling silicone rubber ureteral splints inserted cystoscopically.
J Urol 1967,97:840-4.

[2] Joshi HB, Newns N, Stainthorpe A, MacDonagh RP, Keeley Jr
AG, Timoney AG. Ureteral stent symptom questionnaire: devel-
opment and validation of a multidimensional quality of life
measure. J Urol 2003;169:1060—4.

[3] Sameh WM, Eid AA. Pressure transmission through ureteric
stents: a novel in vivo human study. Urology 2012;79:766-70.

[4] Siggers JH, Waters S, Wattis J, Cummings L. Flow dynamics in a
stented ureter. Math Med Biol 2009;26:1-24.

[5] Yakoubi R, Lemdani M, Monga M, Villers A, Koenig P. Is there
a role for alpha-blockers in ureteral stent related symptoms? A
systematic review and meta-analysis. J Urol 2011;186:928-34.

[6] Park SC, Jung SW, Lee JW, Rim JS. The effects of tolterodine

extended release and alfuzosin for the treatment of double-j stent

related symptoms. J Endourol 2009;23:1913-7.

Lee YJ, Huang KH, Yang HJ, Chang HC, Chin J, Yang TK.

Solifenacin improves double-J stent-related symptoms in both

genders following uncomplicated ureteroscopic lithotripsy.

Urolithiasis 2013;41:247-52.

[8] Wang CJ, Huang SW, Chang CH. Effects of specific a-1A/1D

blocker on lower urinary tract symptoms due to double-J stent: a

prospectively randomized study. Urol Res 2009;37:147-52.

Vardy MD, Mitcheson HD, Samuels TA, Wegenke JD, Forero-

Schwanhaeuser S, Marshall TS, et al. Effects of solifenacin on

overactive bladder symptoms, symptom bother and other patient-

reported outcomes: results from VIBRANT — a double-blind,
placebo-controlled trial. Int J Clin Pract 2009;63:1702—14.

[10] Lim KT, Kim YT, Lee TY, Park SY. Effects of tamsulosin,

solifenacin, and combination therapy for the treatment of ureteral
stent related discomforts. Korean J Urol 2011;52:485-8.

[7

—

[9

—

[11] Shalaby E, Ahmed AF, Maarouf A, Yahia I, Ali M, Ghobish A.
Randomized controlled trial to compare the safety and efficacy of
tamsulosin, solifenacin, and combination of both in treatment of
double-J stent-related lower urinary symptoms. Adv Urol
2013;2013 752382.

[12] Drake MJ, Chapple C, Sokol R, Oelke M, Traudtner K, Klaver
M, et al. Long-term safety and efficacy of single-tablet combina-
tions of solifenacin and tamsulosin oral controlled absorption
system in men with storage and voiding lower urinary tract
symptoms: results from the NEPTUNE Study and NEPTUNE II
open-label extension. Eur Urol 2015;67:262-70.

[13] El-Nahas AR, Elsaadany MM, Tharwat M, Mosbah A, Metwally
FX, Keeley Jr FX, et al. Validation of the Arabic linguistic
version of the ureteral stent symptoms questionnaire. Arab J Urol
2014;12:290-3.

[14] Damiano R, Oliva A, Esposito C, De Sio M, Autorino R,
D’Armiento M. Early and late complications of double pigtail
ureteral stent. Urol Int 2002;69:136-40.

[15] Damiano R, Autorino R, De Sio M, Giacobbe A, Palumbo IM,
D’Armiento M. Effect of tamsulosin in preventing ureteral stent-
related morbidity: a prospective study. J Endourol 2008;22:651-6.

[16] El-Nahas AR, Tharwat M, Elsaadany M, Mosbah A, Gaballah
MA. A randomized controlled trial comparing alpha-blocker
(tamsulosin) and anticholinergic (solifenacin) in treatment of
ureteral stent-related symptoms. World J Urol 2015. http://dx.doi.
org/10.1007/s00345-015-1704-3 [Epub ahead of print].

[17] Zhou L, Cai X, Li H, Wang KIJ. Effects of a-blockers,
antimuscarinics, or combination therapy in relieving ureteral
stent-related  symptoms: a  meta-analysis. J  Endourol
2015;29:650-6.

[18] Chew BH, Seitz C. Impact of ureteral stenting in ureteroscopy.
Curr Opin Urol 2016;26:76-80.

[19] Chapple C, Khullar V, Gabriel Z, Dooley JA. The effects of
antimuscarinic treatments in overactive bladder: a systematic
review and meta-analysis. Eur Urol 2005;48:5-26.

[20] Van Kerrebroeck P, Haab F, Angulo JC, Vik V, Katona F,
Garcia-Hernandez A, et al. Efficacy and safety of solifenacin plus
tamsulosin OCAS in men with voiding and storage lower urinary
tract symptoms: results from a phase 2, dose-finding study
(SATURN). Eur Urol 2013;64:398-407.

[21] Li MC, Wang ZY, Yang J, Guo XL, Wang T, Wang SG, et al.
Efficacy and safety of solifenacin plus tamsulosin oral controlled
absorption system in men with lower urinary tract symptoms: a
meta-analysis. Asian J Androl 2015;17:124-34.

[22] Lee SJ, Yoo C, Oh CY, Lee YS, Cho ST, Lee SH, et al. Stent
position is more important than alpha-blockers or anticholiner-
gics for stent-related lower urinary tract symptoms after uretero-
scopic ureterolithotomy: a prospective randomized study. Korean
J Urol 2010;51:636-41.

[23] Al-Kandari AM, Al-Shaiji TF, Shaaban H, Ibrahim HM,
Elshebiny YH, Shokeir AA. Effects of proximal and distal ends
of double-J ureteral stent position on postprocedural symptoms
and quality of life: a randomized clinical trial. J Endourol
2007;21:698-702.

[24] Giannarini G, Keeley Jr FX, Valent F, Manassero F, Mogorovich
R, Autorino R, et al. Predictors of morbidity in patients with
indwelling ureteric stents: results of a prospective study using the
validated Ureteric Stent Symptoms Questionnaire. BJU Int
2011;107:648-54.

[25] Al-Marhoon MS, Shareef O, Krishna P, Venkiteswaran KP.
Complications and outcomes of JJ stenting of the ureter in
urological practice: a single-centre experience. Arab J Urol
2012;10:372-7.

[26] Calvert RC, Wong KY, Chitale SV, Irving SO, Nagarajan M,
Biyani CS, et al. Multi-length or 24 cm ureteric stent? A
multicentre randomized comparison of stent-related symptoms
using a validated questionnaire. BJU Int 2013;111:1099—-104.



http://refhub.elsevier.com/S2090-598X(16)00006-1/h0005
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0005
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0005
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0010
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0010
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0010
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0010
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0015
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0015
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0020
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0020
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0025
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0025
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0025
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0030
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0030
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0030
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0035
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0035
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0035
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0035
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0040
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0040
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0040
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0045
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0045
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0045
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0045
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0045
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0050
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0050
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0050
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0055
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0055
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0055
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0055
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0055
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0060
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0065
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0065
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0065
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0065
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0070
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0070
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0070
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0075
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0075
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0075
http://dx.doi.org/10.1007/s00345-015-1704-3
http://dx.doi.org/10.1007/s00345-015-1704-3
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0085
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0085
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0085
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0085
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0090
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0090
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0095
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0095
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0095
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0100
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0100
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0100
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0100
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0100
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0105
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0105
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0105
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0105
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0110
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0110
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0110
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0110
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0110
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0115
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0115
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0115
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0115
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0115
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0120
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0120
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0120
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0120
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0120
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0125
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0125
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0125
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0125
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0130
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0130
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0130
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0130
http://refhub.elsevier.com/S2090-598X(16)00006-1/h0130

	Efficacy and safety of tamsulosin oral-controlled absorption system, solifenacin, and combined therapy for the management of ureteric�stent-related symptoms
	Introduction
	Patients and methods
	Study design
	Study procedure
	Patients’ assessment and outcome measurement
	Statistical analysis

	Results
	Discussion
	Conclusion
	Conflict of interest
	Source of Funding
	References


